Alteration of the copy number of mitochondrial DNA in leukocytes of patients with hyperlipidemia.
Lipid metabolism in leukocytes may be disturbed by mitochondrial dysfunction caused by depletion of mitochondrial DNA (mtDNA) in response to an increase of oxidative stress in blood circulation. It is possible that alteration in mtDNA copy number of the leukocyte is involved in the impairment of the scavenging of oxidatively modified plasma proteins such as oxidized low-density lipoprotein (oxLDL). To test this hypothesis, we recruited 91 healthy subjects and 63 patients with hyperlipidemia (LDL >130 mg/dL) for this study. The copy number of mtDNA in the leukocyte and the titer of oxLDL IgG autoantibody (oLAB) were determined as indices of the oxidative stress response of immune cells. The results revealed a significant higher level of plasma oxLDL, lower titer of oLAB, and decreased copy number of mtDNA in patients with hyperlipidemia (P <0.05). In the analysis of partial correlations under age control, we found that an increase in the copy number of mtDNA was positively correlated with an increase in the level of oLAB (P <0.005, r = 0.3002) and a decrease in the oxLDL level (P <0.05, r = -0.2654) in healthy subjects but not in patients. Based on the results obtained from this case-control study, we conclude that the increase of mtDNA copy number might provide the leukocyte an increased capability of scavenging oxLDL, possibly by enhanced generation of oLAB in healthy subjects, but not in hyperlipidemic patients who had lower mtDNA copy numbers in their leukocytes. Taken together, these findings suggest that an alteration of mtDNA copy number in the leukocyte may be one of the risk factors for hyperlipidemia.